through the support of the SinoProbe project a series of deep seismic reflection profiles were conducted. In order to image deep crustal structure of central Tibet, these profiles extend from the northern Lhasa terrane to the Qiangtang terrane by crossing the Bangong-Nujiang suture (BNS). The Moho depth varies from 75.1 km beneath the northmost Lhasa terrane to 68.9 km beneath southmost Qiangtang terrane. There is a 6.2 km sharp Moho offset across the BNS. Within 25 km to the north of the BNS, the Moho rises smoothly to 62.6 km. Distinct Moho reflector lies at 62.6-67.3 km beneath the Qiangtang terrane. The boundary of the middle and upper crusts and that between the middle and lower crusts interpreted from INDEPTH velocity model correspond to the strong reflection horizons at about18.8 km and 31.3 km depth beneath south Qiangtang terrane, respectively. A north-dipping series of reflection packages in the mid-to lower crust may mark subduction of the Lhasa terrane beneath the Qiantang terrane. The central portion of the reflection profile exhibits an antiformal structure at 14.1 km in the upper crust, which corresponds with the blueschist-bearing metamorphic belt.
Introduction
The Tibetan Plateau has been considered as an ideal site for understanding the plate tectonics and the formation and evolution processes of continental orogens. The collision between the Indian and Eurasian plates started around 55 Ma, which had led to the formation of the world's largest and highest plateau (Meyer et al., 1998; Tapponnier et al., 2001; Yin and Harrison, 2000) . Many seismic projects have been conducted and many research findings on the deep structure beneath Tibet have been achieved, such as Sino-French cooperation project (Hirn et al., 1984) , Yadong-Golmd Global Geosciences Transect (Wu et al., 1991) , PASSCAL (Owens et al., 1993) , INDEPTH (Haines et al., 2003; Karplus et al., 2011 Karplus et al., , 2013 Klemperer, 2006; Kumar et al., 2006; Nelson et al., 1996; Tilmann and Ni, 2003; Zhao et al., 1993 Zhao et al., , 2011 , HIMNT , Hi-CLIMB Jiang et al., 2011; Nábělek et al., 2009; Nowack et al., 2010; Zhang et al., 2012) . Among of most of these projects, passive source seismic studies have also been implemented with various techniques including seismic tomography Li et al., 2008) , converted wave study (Schulte-Pelkum et al., 2005; Shi et al., 2009; Yuan et al., 1997) , and seismic anisotropy analysis Huang et al., 2000; Zhao et al., 2010) . These new seismic studies provided lots of significant findings covering the entire lithosphere and asthenosphere, especially the images of some important boundaries inside the earth, such as the Moho, the lithosphere-asthenosphere boundary (LAB), 410-km and 660-km discontinuities. However, the ongoing collision between the Indian and Eurasian plates not only resulted in the rise and fall of the inner boundaries, but also deformed the interior of the plate causing a more complex lithosphere structure. Thus a fine lithospheric image beneath Tibet is fundamental for understanding the full dynamics of India-Eurasia collision. Deep seismic reflection imaging is an effective method of understanding crustal and in some cases upper-mantle structures. This approach has been proven particularly successful in the studies of the tectonic development of southern Tibet in early 1990s Nelson et al., 1996; Zhao et al., 1993) . However, seismic data acquisition in central Tibet was not successful as that in the southern Tibetan plateau (Ross et al., 2004) . In Project INDEPTH III, there are four reflection lines and one short cross line acquired from mid-July to early August of 1998 in central Tibet. 63-s data was recorded with the PASSCAL 60 channel Geometetrics systems. Around 160 dynamite shots were recorded at variable offsets up to 15.5 km into a fixed-location 60 channel recording system with stations spaced 32.0 m or 31.25 m. No geophone arrays were utilized. Small shots of 6 kg, larger shots of 50 kg and very small shots of 2 kg were detonated along the spread. The general quality of the data decreases from south to north. The Shuang Hu cross line has the worst data quality. The reasons for this poor data quality perhaps are due to the insufficient dynamite, shot spread, missing geophones arrays, insensitive recording instruments, and deteriorating weather.
In this paper, we report a new multichannel seismic reflection profile across Bangong-Nujiang suture (BNS) and Qiangtang terrane in central Tibet. From October 2009 to May 2010, SinoProbe Project collected a deep seismic reflection profile successfully revealing structural details down to the Moho and possible deeper beneath BNS and Qiangtang terrane. The SinoProbe profile starts west of Silin Co in the northern Lhasa terrane, crosses the BNS to west of Lunpola, skirts the eastern extension of the central Qiantang anticline and ends at Dogai Coring just to the south of Jinsha suture (JS) (Fig. 1) .
Geologic settings
The Qiangtang terrane lies between the JS to the north and the BNS to the south (Dewey et al., 1988; Yin and Harrison, 2000) . It is about 500-600 km wide in central Tibet, but narrows to 150 km both to the west and the east in the western Kunlun and eastern Tibet.
As the north boundary of the Qiangtang terrane, the JS marks the Late Triassic closure of the Paleotethys ocean between the SongpanGarze and Qiangtang terranes. The Songpan-Garze terrane features at least several kilometers thickness of Triassic deep marine deposits known as the Songpan-Ganzi flysch complex that outcrops widely throughout the region (Weislogel, 2008) . The Triassic flysch may have been deposited in a series of separate basins, most likely either ocean remnants or back-arc basins north of a north dipping subduction zone along the JS .
The BNS represents the tectonic junction between the Lhasa terrane in the south and the Qiangtang terrane in the north. This suture was originally formed during a late Jurassic-Early Cretaceous collision between these two terranes and defined by a broad and discontinuous belt of ophiolite fragments and mélange (Guynn et al., 2006; Kapp et al., 2003 Kapp et al., , 2007 Wu et al., 2013; Yin and Harrison, 2000) . It represents remnants of a major oceanic basin that opened before the Triassic and closed by northward subduction beneath the Qiangtang terrane in the Middle to Late Jurassic (Girardeau et al., 1984; Pearce and Deng, 1988; Wang et al., 2008) . During mid-Cretaceous time, the BNS was characterized by volcanism and nonmarine basin development. Tertiary deformation in this zone is characterized by mainly north-dipping thrust systems with Eocene-Oligocene red beds and volcanic rocks in the footwall. Tertiary shortening and basin development in central Tibet may record continued Lhasa terrane underthrusting along the BNS, which may have both accommodated and been driven by insertion of Indian basement into a previously thickened Tibetan crust (Fig. 2) (Kapp et al., 2005 (Kapp et al., , 2007 .
Structurally, Qiangtang terrane can be regarded as a large scale anticlinorium and can be divided into two subterranes (the south Qiangtang terrane and North Qiangtang terrane) by a prominent blueschist-bearing metamorphic belt in its central part. The central part was occupied by an anticline of pre-Jurassic strata or metamorphic rocks and the northern and southern limbs by synclines of mainly Jurassic sedimentary rocks (Pullen et al., 2008; Zhai et al., 2011a Zhai et al., , 2013 Zhu et al., 2011) .
There are three main hypotheses regarding the formation of the Qiangtang metamorphic belt (QMB) in the central Qiangtang terrane. The first suggests that the QMB marks the location of a Triassic suture zone between the South Qiangtang terrane with a Gondwana affinity and the north Qiangtang terrane with a Cathaysia affinity (Li and Zheng, 1993; Zhai et al., 2011a,b; Zhang et al., 2006a,b) . The second suggests that the QMB consists of Songpan-Ganzi flysch deposited in the Paleo-Tethys along with tectonically eroded fragments of the Qiangtang continental margin that were underthrust southward beneath the Qiangtang terrane along the JS during the Triassic (Kapp et al., 2000 (Kapp et al., , 2003 . The third suggests that QMB formed as a westward extension of a Middle Triassic continental collision zone between Laurasia (Kunlun) and Gondwana (Qiangtang), which was then rift from Kunlun to open a second oceanic flysch basin during the Late Triassic (Pullen et al., 2008) .
Many geophysical studies showed the deep structure of the lithosphere of Qiangtang terrane and surrounding zones. Meissner et al. (2004) imaged a north dipping Asian slab rooted under the BNS, which could correspond to a northward subduction of the South Tibet. The slab could be around 100 km long. Shi et al. (2004) suggested that a south-dipping crustal converter is seen from the upper crust near the metamorphic core complex exposures in the Qiangtang terrane to the lower crust near the BNS. At deeper depths, a southeastdipping mantle converter is seen extending from~50 km to the north of the BNS at the depth of the Moho to~100 km to the south of the BNS at a depth of~180 km. The Indian lithosphere has been imaged as far north as central Tibet near the BNS zone (Huang et al., 2000; Kind et al., 2002; Tilmann and Ni, 2003) . P-wave velocity structure shows that the Indian lithospheric mantle has subducted beneath central Tibet and its frontier has passed through the BNS and extended northward beneath the Qiangtang terrane at latitude 34°N (He et al., 2010) .
Recent results indicated that the subhorizontally underthrusting Indian mantle lithosphere reached as far as ∼100 km to the north of the BNS (∼33N°) (Chen et al., 2012; Hung et al., 2010; Xu et al., 2011) and the underthrusting Indian lower crust slid to latitude~31N° ( Nábělek et al., 2009) .
Mantle delamination became a popular hypothesis for explaining rapid regional uplift and extension, accompanied by lithospheric thinning and increased magmatic production more than 30 years ago (Bird, 1979; Houseman et al., 1981) . In central Tibet, delamination was considered as an important mechanism of the lithosphere revealed by the joint interpretation of low seismic velocity, high seismic attenuation (Bakir and Nowack, 2012; Mcnamara et al., 1995; Mechie et al., 2011; Ni and Barazangi, 1984; Singh et al., 2012; Xie et al., 2004) , recent volcanism (Chung et al., 2005 (Chung et al., , 2009 Kapp et al., 2007) , and high conductive zone (Rippe and Unsworth, 2010; Wei et al., 2001) . Also, beneath southern Tibet, Ren and Shen (2008) interpreted that highvelocity, low Vp/Vs anomaly as an evidence supporting the delamination of the mantle lithosphere. However, surface-wave tomography studies showed that the Indian crust and Adapted from Karplus et al., 2011; Pullen et al., 2010; Yin and Harrison, 2000. lithosphere is still present everywhere beneath the plateau and has not been removed by delamination .
Data acquisition and processing
The survey used explosive sources with variable shot sizes to ensure adequate imaging of both the upper crust and lower crust. In the southern part of the profile, small shots of 50 kg explosives were placed at 250 m interval, augmented by medium shots of 200 kg spaced every 1 km and large shots of 1000 kg spaced every 50 km. In the middle and northern parts, only medium shots with 500 m spacing along with the big shots were used. A linear array of receivers was used with a group interval of 50 m. The data was acquired by Sercel 408 XL using 720 channels (Table 1) . By investigating the near surface structure, we learned about that there is a high-velocity layer along the profile whose top surface is not deeper than 25 m. Therefore, we designed the drilling depth of the holes as 30 m for small shots and 50 m for medium and big shots in order to fire at the high-velocity layer. Single 30 m-depth hole was drilled for a small-size shot of 50 kg. Double 50 m-deep holes were drilled for a medium shot of 200 kg with each hole of 100 kg explosive. Ten 50 m-depth holes were drilled as a circle for a large shot of 1000 kg with each hole of 100 kg explosive. Around 1100 dynamite shots were recorded along this profile. A total of 15 powerful drilling machines (235 kW each) were used to ensure the drilling depth. In the field, especially in Tibet, strong wind will greatly degrade the data quality. In order to avoid the interference of the wind, we put geophones in pit and monitor everyday to choose the best firing time.
All the data were processed with the Vista, CGG, Grisys seismic processing packages. Some major methods including statics, deconvolution, noise suppression, velocity analysis and residual statics, DMO stack and pre-stack migration are used in data processing. The data processing flow was displayed in Fig. 3 .
In this profile, rugged topography, wind noise, various geological structures and poor explosive energy penetration are main factors affecting the quality of the recorded data. In order to obtain high quality data, a few crucial processing methods are used.
(1) Deconvolution. Deconvolution is usually thought as a means for increasing resolution by compressing seismic wavelets and suppressing multiples (Yilmaz, 2001) . Minimum phase spiking, zero phase spiking, minimum phase predictive and surfaceconsistent deconvolution were tested, respectively. The surfaceconsistent predictive deconvolution was thought as the best algorithm. Main parameters of the surface-consistent predictive deconvolution include: 24 ms predictive step, 200 ms operator length, and 0.1% white noise coefficient. (2) Noise suppression. In the Qiangtang terrane, factors influencing the signal-to-noise ratio of the recorded data mainly include surface wave, linear interference and some random noise. Adaptive attenuation is tested well for suppressing the surface wave according to its distribution characteristics, energy difference with the reflective waves ).
Linear interference waves and some random noises were visible on most single-shot records. We use the Removal of Linear NOIse before stacking (RELNOI) and LInear NOise ELimination (LINOEL) in pre-stack gather modules in GRISYS software to remove linear interferences. Multi-domain (t-x, f-k) noise attenuation is valid in random noise filtering. (3) Static corrections. Near-surface complexities include topographic variations, near-surface irregularities, variations in soil conditions, and the weathered layer (Marsden, 1993) . Static corrections are commonly applied to compensate seismic data for the complex interaction between the incident wavefield and the near surface (Vossen and Trampert, 2007) . Testing results of different static correction algorithms showed that the elevation statics and refraction static correction are not valid in this area. Tomography static correction can be used effectively to eliminate the effects of rugged topography and large near-surface velocity variations upon the long-offset seismic data. (4) Velocity analysis. Velocity analysis is a critical aspect of any processing workflow. An accurate velocity model is essential to characterize the subsurface geology and in many instances is a prerequisite for imaging or migration (King et al., 2011) . We used the interactive velocity analysis tool combined with velocity scanning, increased velocity spectral density using 20 CDPs increment and carried out multiple iterations using velocity analysis and residual statics to improve accuracy of velocity analysis. In order to check the reliability of the picked velocities, intermediate stacked sections were generated and compared with velocity profiles in the velocity picking process. (5) Dip Moveout (DMO). The advent of DMO in the 80's has greatly improved velocity calculation, migration of dipping reflectors and noise reduction (Biondi and Ronen, 1987; Hale, 1984) . DMO migrates each sample to its zero offset position and collapses the CMP smear induced by dipping reflectors for improving the data (Malcolm et al., 2005) . In the Qiangtang terrane, there are many dipping, uncontinuous reflectors in the crust. Therefore, DMO is necessary to process dip reflective events. The results showed that stacked section after DMO correction looks better than that using the NMO correction. (6) Prestack time migration. Time migration has been widely applied by the seismic processing industry for decades and still holds the position as the most frequently used imaging technique. Poststack time migration which assumes that the stacked section is equivalent to a zero-offset is not valid to handle the case of conflicting dips (Yilmaz, 2001) . Because many dipping and uncontinuous reflectors exist in the subsurface structure beneath Qiangtang terrane, the prestack time migration is needed. The best migration image was obtained using prestack Kirchhoff time migration method based on existing DMO velocity model. Some important migration parameters are as follows: anti-aliasing distance is 25 m-50 m, anti-aliasing frequency is 50 Hz, migration aperture is 10,000 m. 
Reflection characters beneath BNS and the Qiangtang terrane
Single-shot records (Fig. 4) and the migrated seismic profile (Fig. 5 ) showed many reflective events. There are several features observed on this data:
(1) The clear reflectors with high reflectivity interpreted as the Moho are well imaged both on the single shot records and migrated section data. Fig. 4a shows a 1000 kg shot record fired to the south of BNS. Moho appears around~24 s two-way-time (TWT). On the other two 1000 kg shot records fired to the north of BNS, Moho appear around 20-21 s TWT (Fig. 4b and  c) . Furthermore, in a 200 kg shot record, Moho appears around 21 s TWT (Fig. 4d) . Distinct Moho reflections are also revealed by the migrated seismic image (Fig. 5) . Beneath the southernmost Qiangtang terrane, Moho reflections start at~22 s TWT and become smoothly shallower to~20 s TWT at about 25 km north to the BNS. In the northernmost Lhasa terrane, Moho reflections appear at about~24 s TWT and are not as clear and strong as those in the Qiangtang terrane. There are~2 s TWT offset along the BNS from the northernmost Lhasa terrane to the southernmost Qiangtang terrane (Fig. 6) . To the north, the Moho lies at 21 s TWT beneath central anticline,~20.5 s TWT beneath the southern part of north Qiangtang terrane and~21.5 s TWT beneath the further north Qiangtang terrane. (2) In the middle part of the deep seismic reflection profile, there is an antiformal structure in the upper crust. This anticline going across 1000 CDP is about 25 km in the horizontal direction and lies above 4.5 s TWT. It seemingly consists of several sets of uplifts almost with similar structural styles. (3) Beneath the southern part of the Qiangtang terrane, there are two flat boundaries with some strong flat reflections at about 6 s TWT and 10 s TWT, respectively. From ground to first boundary, most reflection events are flat, while those between the first and the second boundaries dip north at an angle of 20°along with nearly horizontal reflection events. Below the second boundary, the north-dipping reflection events still occur with the same dipping angle as those above it along with small sub-horizontal reflection events. These two reflective boundaries die away beneath the anticline and the north Qiangtang terrane. (4) In the middle and lower crust, there are many north dipping reflections beneath the northern bordering of Lhasa terrane, BNS, south Qiangtang terrane and the central anticline. North to the central anticline, beneath north Qiangtang terrane, the north dipping reflections become weak and some small south dipping reflections appear.
Discussion
The collision of the Indian and Asian plates since about 55 Ma has created the highest plateau and the thickest crust on Earth. Over the past three decades, the various Moho depths between different terranes in Tibet had been discovered by a series of geophysical investigations. Moho offsets at different levels under the main suture zones of the Tibetan Plateau are also detected by various seismic studies (Haines et al., 2003; Karplus et al., 2011; Shi et al., 2009; Vergne et al., 2002; Wittlinger et al., 2004; Zhang et al., 2011; Zhu and Helmberger, 1998) . However, due to poor coverage of previous surveys and lack of consistency between various seismic techniques, the Moho depth beneath Lhasa and Qiangtang terrane is still unclear and Moho offset beneath the BNS remains controversial. Hirn et al. (1984) had proposed a~20 km Moho offset near the BNS by wide-angle reflections of Sino-French joint project during [1981] [1982] . Teleseismic data from Sino-US cooperation project (PASSCAL) during 1991-1992 suggested that the crustal thickness of Qiangtang terrane is about 65 km (Rodgers and Schwartz, 1998 ) and a more than 10 km Moho offset exists beneath the BNS (Zeng et al., 1995) . In contrast, a more gentle Moho offset across the BNS was observed by INDEPTH III project since 1998. Kind et al. (2002) indicated that there is no evidence of fault offsets in the Moho beneath the surface traces of the BNS. Zhao et al. (2001) and Haines et al. (2003) reported ã 5 km northward step-up of the Moho located near the BNS. Shi et al. (2004) reinterpreted the INDEPTH-III data with receiver function imaging method and found that a Moho trough with about 5 ± 3 km Moho offset exists under the Bengco-Jiali fault which is~40 km north of the surface trace of BNS. The inversion of receiver function revealed that the Moho depths in Qiangtang are about 8 km shallower than that in Lhasa terrane (Li et al., 2006) .
Using teleseismic data from the Hi-CLIMB experiment acquired in 2002-2005, the crust was found to be from 70 to 80 km thick beneath the Lhasa terrane but on the order of 10 km thinner beneath the Qiangtang terrane to the north (Nábělek et al., 2009; Nowack et al., 2010; Tseng et al., 2009) . From the analysis of wide angle and teleseismic data from the INDEPTH III seismic array, located about 5°t o the east of the Hi-CLIMB array but crossing similar terranes, a somewhat smaller change in crustal thickness was found from south to north Mechie et al., 2011) . Black dash lines marked boundaries between the upper, middle and lower crust by Mechie et al. (2004) . The inverted triangle marked the location of the 90°change in profile azimuth west of Shuang Hu. Elevations are also plotted at the top of the plot. (Griffin et al., 2011) . In short, all these recent results disagree with a 20 km Moho offset across the BNS (Hirn et al., 1984) .
Deep seismic reflection profile could gain a high-resolution structure of the interior Earth. Due to poor seismic acquisition technique and the limited length of the profile, previous surveys could not provide a clear crustal image beneath the Lhasa and Qiangtang terranes (Ross et al., 2004) . As a complement, the current new reflection data provides a clear Moho and inner crustal discontinuities.
In this paper, Moho depth was measured with an average crustal P-wave velocity of 6.26 m/s (after Mechie et al., 2011) according to TWT. Based on the new reflection profile, we conclude that Moho depth is 75.1 km (~24 s TWT) in the northmost Lhasa terrane and 68.9 km (~22 s TWT) in the southmost Qiangtang terrane. There is a 6.2 km sharp offset across the BNS. North of BNS, Moho reflections get smoothly shallower from 68.9 km (~22 s TWT) to 62.6 km (~20 s TWT) in the lateral 25 km surface distance in the south Qiangtang terrane. To the north, Moho lies at a depth of 65.7 km (~21 s TWT) beneath central anticline, 64.2 km (~20.5 s TWT) beneath the southern part of north Qiangtang terrane and 67.3 km (~21.5 s TWT) further north of the Qiangtang terrane. There is no clear Moho offset in the Qiangtang terrane. Continuous Moho beneath Qiangtang terrane revealed by deep seismic reflection profile argued against a gradational Moho based on waveform modeling (Meissner et al., 2004) .
In lowermost crust from 18 s TWT to Moho depth, there is a weak reflective zone. In some parts of four reflection sections located in Lhasa terrane and Qiangtang terrane surveyed by Ross et al. (2004) , some layered weak reflections at the bottom of the lower crust can also be seen. Normally, a fluid layer with a low resistivity could greatly attenuate seismic wave energy (Solon et al., 2005) . We speculated that the weak reflective zone was related to the thermal effect and partial melting, resulting from lithospheric delamination when the Indian and Tibetan converged beneath the Qiangtang terrane (Barazangi and Ni, 1982; He et al., 2010; Kay and Kay, 1993; Kosarev et al., 1999; Nelson et al., 1996) , or was related to a lower crust flow in central Tibet (Clark et al., 2005; Klemperer, 2006; Royden et al., 1997) . In this region, a number of facts must be noticed, such as the shallowing of the Moho when crossing the BNS, low velocity of Pn waves in the Qiangtang terrane (McNamara et al., 1995) , great attenuation of Sn waves and large-scale high-conductivity zones. All these imply that the lower crust is structurally thinning, and a mass of heat flows exists in this region (Wei et al., 2001) .
In the central part of Qiangtang terrane, where central anticline grows as the prominent blueschist-bearing metamorphic belt, reflection profile outlines an antiformal structure in the upper crust. This structure occurs at top surface and dies away at about 14.1 km (~4.5 s TWT) as a strong reflection surface. Beneath the central part of Qiangtang terrane, there are no obvious changes of Moho related to the Shuang Hu suture along the reflection section. It is likely that the Moho is younger than the proposed Triassic Shuang Hu suture (Zhai et al., 2011a,b; Zhang et al., 2006a,b) .
Some strong flat reflections at 18.8 km (~6 s TWT) beneath southern Qiangtang terrane are associated with the boundary of the middle and upper crust, which may be associated with the expected presence of the alpha-beta quartz transition . Strong reflection events can also be discovered around the boundary of the middle and lower crust at about 31.3 km (~10 s TWT), which matched the original proposal depth.
In the Qiangtang lower crust, many north dipping reflections are observed to south of the Qiangtang anticline, which may be related to a northward subduction event. In order to trace the subduction of the Indian plate under Tibet, many geophysical surveys have been carried out Chen et al., 1996; Kumar et al., 2006; Nábělek et al., 2009; Tilmann and Ni, 2003; Zhang and Klemperer, 2005; Zhao et al., 1993 Zhao et al., , 2001 ). Most studies proposed that the Indian plate has subducted vertically beneath the BNS (Kosarev et al., 1999; Tilmann and Ni, 2003) . Thus the north dipping structure in the Qiangtang lower crust should not be caused by subduction of Indian plate, but Lhasa terrane. Asian lithospheric mantle at the northern side of the Tibet subducting southward beneath the Tibetan Plateau was also discovered by tomographic evidence (Kind et al., 2002; Kosarev et al., 1999; Wittlinger et al., 1996) . This process may result in little south dipping structures that now appear in the lower crust north of the Qiangtang anticline (Fig. 5) . The lower crustal pattern along deep seismic reflection profile indicates that the lower crust of the Qiangtang terrane has a closer relationship with the north subduction of BNS rather than the south subduction of JS (Kapp et al., 2003) .
Conclusions
The current deep seismic reflection profile achieves a high-resolution image both of the upper and lower crust extending from the northmost Lhasa terrane to the northern Qiangtang terrane. Our main findings are summarized as follows:
(1) Both single shot records and the migrated reflection profiles showed clear Moho reflections beneath the BNS and Qiangtang terrane. The Moho depth varies from 75.1 km beneath the northmost Lhasa terrane to 68.9 km beneath the southmost Qiangtang terrane. There is a 6.2 km sharp Moho offset across the BNS. To the north of the BNS, the Moho rises smoothly to 62.6 km within the distance of 25 km. Reflective Moho appears at a depth of 65.7 km beneath central anticline, 64.2 km beneath the southern part of northern Qiangtang terrane and 67.3 km further to the north of the Qiangtang terrane. No clear Moho offset is observed in the Qiangtang terrane. (2) Beneath the central anticline in the central Qiangtang terrane, the reflection image outlines an antiformal structure in the upper crust, which occurs at top surface and dies away at a strong reflection event at 14.1 km depth. We suggest that this antiformal structure may correspond with the well-known blueschistbearing metamorphic belt. (3) Beneath southern Qiangtang terrane, strong reflection events at 18.8 km and 31.3 km are considered as the boundaries of the middle and upper crust, and of the middle and lower crust, respectively. (4) Many north dipping reflections and few south dipping reflections in the lower crust suggest that the lower crust of the Qiangtang terrane has a closer relationship with the Lhasa terrane than the Songpan-Ganzi-Hoh Xil terrane. The influence of the northward subduction of Lhasa terrane on the lower crust may reach to central Qiangtang.
